Differential development of vesicular glutamate transporters in brain: an in vitro study of cerebellar granule cells.
The cerebellar granule cells have been extensively used for studies on metabolism, neurotransmission and neurotoxicology, since they can easily be grown in cultures. However, knowledge about the development of different proteins essential for synaptic transmission in these cells is lacking. This study has characterized the developmental profiles of the vesicular glutamate transporters (VGLUTs) and the synaptic vesicle proteins synapsins and synaptophysin in cerebellar granule cells and in co-cultures containing both granule cells and astrocytes. The protein levels of VGLUT2 decreased by approximately 70% from days 2 to 7 in vitro, whereas the levels of VGLUT1 increased by approximately 95%. Protein levels of synapsin I, synapsin IIIa and synaptophysin showed a developmental pattern similar to VGLUT1 while synapsin II and VGLUT3 were absent. The mRNA expressions of VGLUT1 and VGLUT2 were in accordance with the protein levels. The results indicate both that cerebellar granule cells are mature at approximately 7 days in vitro, and that the up-regulation of VGLUT1 and down-regulation of VGLUT2 in cerebellar granule cells are both independent of surrounding astrocytes and neuronal input. The results of this study are discussed in relation to general developmental profiles of VGLUTs in other brain regions.